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#HI 2004-054816 



■*~5> : i/E 



m*a 1 1 

Ga^ I n*J:0 p 0**?>&4*fiRBft'fk»R-C*oT, G a fc^JRJK^-tC** LT 4 9 

±1. 8 5&rrx~&z>zt*s&WLt-tz>m&mm.Wko 
i ismo^Bjsmmo 

[11*^3 ] 

JfcJ&#L*fcj&* 1 . 0X10" 2 ~1. Ox l o + 8 n • cmX-&2>Z t*&W:t-r 2>mifcgl 
4 ] 

itaW&ES (Ra) #2. 0 nmJBLT, »SL<I±1. Onrnm^S^t^ 
[M*«5] 

7 ] 

fc, v>-f tL*» l a^m_L coM^t ft* £ fc 6 l2^0^HJSmil*# 

Ga, I n^itfOj^^ft <K G a fc^JRIK^fc** LT 4 9 . 1 JK^JEU: 6 5 
%JBlT-&*rU ±iZfi-G a 2 0 3 Mi£OG a I n 0 3 *B t tT y * J*^V MMS^IO I n 2 

Osffltf^fl&ssft. fr^&ttfemzti&xiBLmtt 4 5%&T-e&<K 

I n 2 0 3 *l (400) //?-G a I nOsffl (l 1 1) X 1 0 0 [%] 
9 ] 
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#112 0 0 4-0 5 4 8 1 6 ^-i? : 1/ 

[0 0 0 1] 

[W*&#r] 
[0 0 0 2] 

^oawttfcOTtttfcj&s mm, a^uj, elt* 

^^AH^X^^nLfciK, t^HlTO (Ind i um-Ti n-0.x ide)^ 

tK£<oXMBLX£?z 0 
[0 0 0 3] 

;K^i§^ Mtfi 5 0 0-1 0 0 0 n/Do^«!)0« ^ < 

wmmm&&^t%z> 0 itoowi^. 0-2. 2mmtM<, umm*&< 

[0 0 0 4] 

AX* ft 7 ? vl-^*)\/Kl±^\ii]&X'$>2> 0 

WKowtvx, y^^^evf-^^mmt-r^m^-^-mmKn^x^ miftzu 
Lxmtiiz< ^mmw.m&&mt%z 0 -mz, m<m<D^ B mit^ e ^mm< mti 
^-r^mzttL, &&n%-tfft$EL%\<^ B Mmtmtiiz< ^zttfzabtix^zztfr 
mfKHLxm^mmmm^tLx, &M,m<D&wmmmommi)mm2nx\,*z> 0 
ttzz<omMxte^ PET^;vA£t\ mzm^mtiLzm^ztztb, ^.u^mxn^w 

m&tmmiz, ^.m^^x^^zt^m^^itwd txi>%^ Q 

[0 0 0 5] 

±ibi To^>«t a KgiBimx^ m&m&\z£&&&^<7)i&msftiE-rz>tzib, mm* 

t¥14#il»*ii)f,titv^ 0 tit. &3tmfrb<Dy£<DJ&t)mLtj)mZ±bf2>tzii> 

, ito*^*^ ^mifm^mmmmm^^bfix^^o 
&®xmmLxnbixz#i a w<v&wmmmtf&tt>c>tix^z> 0 " 

[0 0 0 6] 

tHZt* tl******;**^ ***** & m*ttA*wr 

fflfE#2 005-3011620 



2004-054816 : 2/ 

TS!K *>3>«5rA (In),I»(Zn), mm (0) *fc&*Btffc»*JBv>fc#fi5r 
[0 0 0 71 

, S n^i^Zn^^trtt^KBI^WKI^ ^<tU«©I n 4 Sn 3 0i2^ i> 

MJj£^j£fc LT, SnXlOO/ (In + Sn) T^StLSS n*a s 4 0-6 0^% 
■C^IJ, ZnXlOO/dn + Zn) T^$*l&Z ni^l 0-9 OK^%**-r*a 

[0 0 0 8] 

/S#r^2. 0£*U Mg I naCU^I n 2 0 3 J: !?— SfcSMWft. t^t>*>. <£ Dfi 
H££fcpi, «*t^^W«ptt aW**JRi:LT, (Mg) > >f > 

(In) trStrmWo, M g 0 - I n 2 0 3 T^£*i£ jjg 2 tg^ K;j3v>-C, In/ ( 

Mg + i n) -c^sfi* i nt^7 o~9 5 z&mmmmimmz tlX\,*% 

O 

[0 0 0 9] 

• yW&mm (Gain 0 3 ) ^m^^tLTV^ 0 Ifc&fbifeOiMflKli. 

#fiK*#S;fci6fc:tt, Xf&mizTfm*, &#U&&2 5 0- 5 0 0 

o 

[0010] 

G a I nOs^I n 2 0 3 «t «9 — « fc?fcv»**tt, &fc*>, <£ ^fi^atft*^, «*tfc# 
fftilttttt^IWfilli Lt, G a 2 O3 — I n 2 0 3 -e^$tL*SI25B»JC*^T, 
Ga/ (Ga + In) XtfZ ti2> G a 1 5 - 4 9 m=F%$m-r ZM®mmm&$k%m 
tiX^Z> 0 fl^Sli^Iiff^fiM^^i^it Ci ijjfei. gjfrfc 2. 1 * 

<b£ioT, OTfc#4W:fcKlfc*#3*L"r*tK »F i g. 6Ktt, 

I n 2 0 3 m<7)®iff^{i^2. 1, Ga/ (Ga + In) T^Sti* G a*d*5 ~ 8 OJK? 
%#***»W*MtMW>JB*r*ttl. 9-2. 3. Ga2 0sJRoJBWtt*&l. 8^^) 
, #KG a/ (Ga+In) G a **»5 01?%^t^ Wll(i|ij2. 

0 x$> £ t 131^ $ fix 0 

[0011] 

3P©»58«ii<&rw-*\ ffl»*i»»fK*j-LTffl;rLfc< v^AK^jsiQ«Mosm n 

iMtt^fcJtLT* V>i^5>XJ: <+^lC^£T^-?> &?){ite< N £fL^S*l;rfc 

WSE#2 005-3011620 



#112 0 0 4-0 5 4 8 1 6 ^-v : 3/ 

1]!|12 0 0 2 -3 1 3 1 4 1 ttWi 
M#H\fclR2 ] 1 0 - 2 9 4 1 8 2 -5§-<2r# 

[#»JH3] 1 0- 8 3 7 1 

[mftJCM* ] 8-264023 
[#tf 5 ] 7 - 1 8 2 9 2 4 

#K¥9-2 5 9 6 4 0-S^« 
[^ffZSCift 1] T. Minami et a 1 I J . V a c . Sci.Tec 

hno 1. A14 (3) , May/Jun 1996 P1689-1 
6 9 3 

R. D. Sh annon et a 1 '. J . inorg. nu 
cl. Chem. , 1968, Vol. 30, pp. 1389-139 
8 

[0 0 12] 

o 

[0013] 

12KT-%m±6 5^%JSLT^L, 6 3 3 n mfc*5»t*JB*r*tf* 1 . 6 5ft±l. 
8 5 Jfc&Sbfttf* 1 . 0X10" 2 ~1. OX 1 0 + 8 n • cmf^-5l^lJi##t, 

[0 0 14] 

» 1 <*>5&9§t4 % Ga> I n*5J;y ? 0^'b^-I.^^Mm'fbt?mT'*or > Ga 
*^IIfWLT4 9. 5M^-%mT^L, i>o«6 3 3 nmC 

*fr*ffl*f*&*l. 6 5JBLL1. 8 5£JLT-C**i t^ff tf^lTOlt^^„ 
[0 0 15] 

»2©5&Wtt, j&S6 3 3 nmC*»taiB*f*3&*l. 7J»±1. 8 ^Tt$> & £ *■# 
[0 0 16] 

m3<o^ma> Jt^^i. oxio- 2 -i. ox 1 o +8 n • cmt^^it^i 

[0 0 17] 

f4<0^li, (Ra) i)*2. 0nm£lT, Sff L < (4 1 . o nmmTT- 

fca £ i ~3<z>v>r*Lri>— oo^cisiifn-c^-So 

[0 0 18] 
[0 0 19] 

Jg6<7?f^m, WI&S^iZWJffi^^^A^^aiiftLfejgKIMEo^-iB^ L< i4MM± 
[0 0 2 0] 

miE# 2005-3011620 



§12 0 0 4-0 5 4 8 1 6 ^-Z? : 4/ 

[0 0 2 1 ] 

m8<D&Wi*, Ga, I n& XtfOfrhZ: I), G a Sr^JgUm::** tt 4 9 . 1 H^- 
%&_t6 5l?%ftTttU, ±K0-G a 2 0 3 M«3tOG a I n 0 3 *B i: If y * 

f) ^o^T^a$tL^>X^H^ftf-^5^ifc^4 5%&TT?$>*). £ 

0 

I n 2 03ffl (400) //(-Gal nOaffl (1 1 1) X 1 0 0 [%] 
[0 0 2 2] 

*9<D$&9!t± % JtSfeLffi^9. OXlO" 1 !!- cmaTO5ut^ti:t-5i8© 
[0 0 2 3] 

*!&5§0^ggSmJEfi> Ga, I nJ5J:i;o^^^^«Mtict, ^oG 
a *<£&mm.=?- izft LT4 9. 1 6 5 Hf%J^T^t U Jfc&£vfftri* 1 . 0X10 
" 2 ~1. 0 X 1 0 +8 H • c mX& 19, #>o?&ft6 3 3 n mKi3tt&®iff^ 1 . 6 5 M_t 1 

^illti^tfeC, /? — G a I nOs*I (ill) RJJtfc*H-& I n 2 0 3 *I (4 0 0 
) R%t O 4 5%&TK;W;U ^o^Jg^5. 8g/cm 3 ftlt|)0, $ 

<b^{iJt*StiLfil^9. OXIO-'fl - c miZXT t LX 33 *) , ±B!&ffl.<D%i5km<Z>j&mMW 

/u *<D&mmz% mx $>%><> 

[0 0 2 4] 

^m<Dmmmmmn, Ga> i n^xx/o^h^^w^Mm^mmx^-ox^ Ga* 

£r&JIIiWc2tLT4 9. l^%jy.±6 5H ; f%aTML> ^>o$f 6 3 3 nmC^ 
W&mVfmtfl. 6 5JS1±1. 8 5&TX&2>ZtZ3frWttir2>mWMW.mX'&2> 0 
[0 0 2 5] 

^WDmwmnmi*. Ga, I n ^ J: ^ O * ^ 4 ^allMilt* o t , Ga£ 
^MiI : f-t'^LT4 9. lH?%t)i±6 5^%JilT^tt-5ii:WiLv^ Gat 

49. 1 m^^mxit^ m$fmf& u^mmmmmtmmiz^-oxLt do 
ittetftmi*. j&mmz&Minm^izmx-fzmmmfcitift-rztiK 1. oxi o 

- 2 ~1. 0X1 0 + 8 fl • cmO«EHt l Jfc«gi:ttOiW»*»Tirfi|t?ab4o 
[0 0 2 6] 

2fc»W©aW««ttt, nm^M^ (Ra) rt*2. 0nmaTt*4£W 
* L^o fTflW^S (Ra) I*, J IS B0601-2001 OJc^c&o* 

v^tv^o (Ra) &2. OnmtiliTV^^ tiEL*^ HMO^F 

[0 0 2 7] 

tBSE#2 005-3011620 



#112 0 0 4-0 5 4.8 1 6 : 5/ 

7X7^iv>^7n h uvx^y 9 \) (DC^n ho>^7 * y tf* 

Lv> 0 

[0 0 2 8] 
[0 0 2 91 

Mi, Ga> I n*JJ:tfO*e>fc!K G a *^JRJK^»c*t LT 4 9 
1«^%JSI±6 5Jgf%^tL, £t LT/?-Ga I nOsffit I n2 0 3 ffi^e>«* 

I n 2 0 3 *B (400) //5-GaI nOsffl (1 1 1) X 1 0 0 [%] 
-£T% I n 2 0 zmitmm^m^mX^fitz tO-Cii J: < , I n c7>— g&KG ad«1H£$ 

> |J-GaI nOaffifi^^a^A^tL^&O-Cfe iv> 8 
[0 0 3 0] 

±BB<OJ:dC M i. Ga, In*JJ:tfO*S>fc* 

ot\ Ga*MlI^C^LT4 9. 1I^%JK±6 5^?%^T^t^ 

[0 0 3 1] 

t>%. -LSrCSSBStLS, XiMifKiStf^-G a I n0 3 *§<£> (111) Rltfc I n2 

o 3 *!?> (400) RHw-t&mik (®vt^-?<vmm®mik) ^4 5%wmi. 

2. 0~2. 2<DlK\r>mtt**7fi+I n20smzXZ%m&iz& <ikt)^ 1. 6 5m±l 
[0 0 3 2] 

J CPDS*-K (ASTM*- K) fc«t*Uf, XiBUa*rfci3»t* 0 - G a I n 
Osffifcfctffcl n 2 0 3 *§co±fcf-*i± % -g-tL^ii (111) £|Jj3«fctf (2 2 2) Sit 
1 n 2 0 3 *B (2 2 2) R^itfi-G a I n0 3 *B (0 0 2) Kttfcfifcfcfc* 
. I njOsffiKHLttt, <klzmm<D-&\<> (4 0 0) KlttfNffiLTV^o 
[0 0 3 3] 

^#f^^2 #&C, Ga 2 Os: ln 2 0 3 =l : 1 <D /3 - G a 1 nOsffiMf 

Sfc-frfc, n 2 Osffi^«J^v^ ,h#ffB®£tiTV>& 0 i n2 o 3 ffi{i % 2 

0-2. 2 ©WvMBaf**^-*-*:*, i«14fflft|t#*-^» hK^ift^ ^-tt 

[0 0 3 4] 

i25o° cja±i 4oo° cmr. ftttttnti 1 2\%m&±.ti-*> z kv&t l < m 

mm&2 005-3011620 



mm 2004-054816 v : 6/ 

[0 0 3 5] 

l&ttS^*8*ft4^J:oTli, GaIn0 3 ffitli^« (Ga, In) 2O3M 
f 1M(7)G a 2 0 3 W*-5 0 Mi, 3Hz p-G 

aln03ffitln203ffi*ibi^^ ±12© (Ga, I n) 2 Osffl^ *5*;-ejfelfc$ *L 

(G a, In) 2G-3fflK«fc£E;it (20 = 28° jfi#) / 1 1 n2 0 3 *S (4 0 0) 
+ /S-G a I nOsfi (ill) | X100 [%] 
££T? (G a, I n) 2 0 3 *StC £&&3t (2 0 = 2 8° iffifiF) IBiK L T v» * J C 
PDSfc-K (ASTM*-K) titLtf, (Ga, I n) 2 OsfBOtihSMftf 

±^t'7 0%S:jix.^ (Ga, I n) 2 Osmt&trmmmmmmmfcfi h 

j&j&2tit:w&mmw®mm<Dmiftm\* i.- 6sm±i. 8 sj^TofgHo 

fi^IJf^S:^t 0 L*»L, (Ga, In) 2 O3#ffi0>M££'ffcli 5-1 00 • c m|ig<7? 
a, In) aOsfflri^tti* tfiEm^iTL, 4 * G L»ot, ±5$; 

[0 0 3 6] 

*»EO?«««JBtt*t#: Mi, 5. 8g/cm 3 £ll 

t^^«U\ 5. 8g/cm 3 »ib^ ^y^T/^:^ltSIf 

ttfc, *!&Wo»R«jtffl«|iHf#^-yy Mi. JtJ£«L#^9. OxiO^O - cmJSSJL 

Tt*iifc#»iu>. Jt«st'fit3a*-e-^*jex.*»-fr, DCvnhn>^-^'j> 

[0 0 3 7] 
[0 0 3 8] 

ffllfc. *3*g«>3HmJKtt. 3 3 nmWWTl. 6 5 JBUt 1 . 8 5 JBlTOft 

«^o/SffifcprsgT-^*o «it«x, w^fitt^MKrt iv^«i»±jgt^ % testis-? 

[H*feM] 
[0 0 3 9] 

mmmi-3) 

mm 4 NOG a 2 03^**5 «tt^ I n 2 03^**, ^^?af^tt3 //m£lTt:**-;U 
5/l/##LT|HSEL7fco Ga/ (Ga + In) T-gE£ it* G a 5 0 £ & 

aidBE-frU ^tfc^J^^^tcpTM^Jt t tC*-;R;K:j:oT4 8B# 

ffitE^F 2005-3011620 



0 0 4 - 0 5 4 8 1 6 ^-*J : 7/ 

[0 0 4 0] 

6mm<^«#^^L^ 0 LT# £ Kizffl&ft.*Wmfm*¥, *tl-?tll 2 5 0 

° C, 1 3 5 0° C. 1 4 0 0° CT% 2 OPSW, *fflft|ifLfco ^M^KRMIfc 
^On-^MflfitlJflDlSrifcU jt#j^6 inch, J»^^5mm^^^t7to 
[0 0 4 1] 

I C Pfjt^^lfft (-fc-f n-^ yyUS P S 4 0 0 01&m) X^tzM 

T'iiO^LTt^S, E3^fe (H^ILORESTA-IP, MCP-T 2 5 0fi) 
t?iflij£L7tJt}£^ ^^tf^X^HIiff (S^m^X^. CuKaSfM) tcioT#<b 
fltz I naOs^g (4 0 0) /j8-GaIn OzM (111) fcf-*3&Kib, fcH 1 K^L 
tzm^tttbtzo Ztz, HI 2 fcttfciftfijKl 3 5 0° Ct-f/cWOCuKsiCU 

x^m^* - y*7*Ltz 0 

[0 0 4 2] 

Tfflv^co x;*y *V>ymmi±, 7^;W^SPF- 5 3 0Hrau,:o mmzi* 
a~-y^±7 o 5 9^t/S#f»£fflO S i (rr v^^^Jli^) £Mv>, 
¥v Ymt^ftfcKZ l: 7 ItZmWiLfZo hm®.Mlt6 Ommt L?z 0 

v * V yyjfAHA r t0 2 frbti:Z>m.&1fXt U mf5tOifc^£l. 5%, 
0. 5 P aiZWtfcLlZo $L\niJte2 0 0WiL£ o J£LtO&#-CD Cv 7* Yuy^s* 

ztittfr^fzo f&Wk&mzm&L, mm 2 o o nm<ommmm,m^mz 0 

[0 0 4 3] 

03K 1 3 5 0° CT*)&mLtz?-yv h*Mv»TjftKL3t»*OX*®«fH**-ro 

^l^lltio/;. mi htMlfcl^I C PH*^Mi*-e 

fcfcfcfc*, /B«f* (*^v>-^ :*5l**l«3f*DHA-XA«ffl) , 

(Ra) (Sf Wllfti : D i g i t a l Instrument 
s^Nanoscope I I IWR) ©«Oj&ft**jjsL;fco 
[0 0 4 4] 

(*I«l4~6) 

G a/ (Ga+In) TfSS-ftaG a»£4 9. 5, 55, 6 5H^%^ggMLT, #| 

$kMM i ~ 3 1 mm, &ft%i&wimm$ti%frviz 0 nc, njfe«i~3tra« % 
t%bv t izwmz<>\,*Tm^jz&%:*mLJzo ttz, nbtitzwmvmmixm. 
Hifiaoti^;^^, ilifefli 1 ~ 3 1 ^x^gkmrnx-b-otzo 

[0 0 4 5] 

(0y&0»7) 

fc±»ffc flJfefl! 1 ~ 6 t TO, »6*ifc«»±*MllJ|T?*>*£ top, X 

[0 0 4 6] 

(HJ&M8, 9) 

&m*ftot:o &nm i-~7 tmm* n ( *titzm±#&mm'?&zztti' y x«ua#rfcj: 

oXmmZtitZo H1C Z<Dm<DW<&&*7jiLtzo 

[0 0 4 7] 
(HifctfOl 0) 

K=f- h#£<aJ9£ 1 2 5 //mOPET7^;i/A{;, HifetflJ 2 t EM&O&ffcT? 

tbSE#2 005-3011620 



#12 0 0 4-0 5 4 8 1 6 >* : 8/ 

s<> (3fc3^O^:0. 8mmR) 5 . ONOfl^^t, 1 0^0 (M5^"I1I) <D 

3 0mm, Wlli6 0mm/^i:L/;o £©ffltt»Ate«*&fc, B&isXVmmm 
«»JcJ:oT«fSfL7t*», ffl»«we-fk^»JBi<OI8«, «MUfcBie>e>*ifc*ofc. 
[0 0 4 8] 

ttbt*m~3) 

Ga/ (Ga + In) "C^S *i& G a * 4 0 . 0, 4 9. 0&£Zf6 ei^KIIL 
fc»tt»±£ifctt2 fcrofcttfc Lt, h *fl£»Lfco Bit, ft 

8M*<0*j£, Jt«SiU ft£WlX&ISiJH::«fcoT#<b*lfc I n 2 0a*B (4 0 0) / /? - G 

a I nOsffl (1 1 1) e-*3|gJfc*jFLfco 

HB#K, llljfftifcmtifl&Lft^ofco #<btL7tm^#3t«-X^I5ilff-e8i^7ti:i^, 
f*it»*fiR-e*ofco H1K> £*l&©*J&»KK:ov>t<&, I C P ifc 
ioT**fciiHliS, JB-W, Jt*£#u fcfc (Ra) £5* L 

[0 0 4 9] 

(JttfcWM, 5) 

iism 100^^^:1200° etc 

iot|I»|f^o/;t:^, ft*£7SS 1 1 0 0 ° CO^, ^-Ga I nOsffiliiJ 
i:A/ir&JS*1% (Ga, I n ) 2 Oa*S t I n 2 O 3 ffio j& Ltv^ 0 Lfcri*o T, 
I n 2 Oa*B (400) /j5-GaIn Oaffl (111) tf-*5ftJKJfc*#i&*£ 
fcfrofc,, ft*. I n 2 0a*I (4 0 0) © tf-^SURtt^Mtfl 1 ~ 3 iDlK, I 
n 2 Oaffi^^LTV^ii:76 $ i§^^-e*o7to ttttWl 2 0 0° CXit, /? - 

GaInOa*B. (Ga, I n ) 2 Oaffi. ft b Tfiz I n 2 Oa^fS 0) 3 ffi**^ Ltv>jt 0 HJ 
IK* 1 2 0 0° CO I n 2 0a*B (400) /^-Galn Oa*B (111) 

MM1 10 0° C^^-yyh^tilL/;^^, ^M*tCT-^Jfem**« 

i&u^o mmumi 2 0 o° c©^-^ h*m\<*tim&-et>* 1100 0 cizt*x*n% 

^tf* 7-^ftitt#HU 0 t4fc^, 1100° Cft<bDnci 2 0 0° CT?*fettLfc 
, *jR*»5. 8g/cm 3 *iO^-y7 h^fflv>/;^ ^y^*I>fi:7-*>^ 

*I^#4v»B|ji#4i:fc. #e>tLjfejRiiXj»IlI«flcJ:*#jS»«fflDje*, 
fi««t-C*ofc 0 H1K, #<btL7tj^O, I CP33**rifcfcJ:&«ifiJfcs ®*f^> Jfc3g#U 
*bVtzMm¥*3mZ (Ra) ©*5&»**jjFLfc 0 
[0 0 5 0] 

(jt ®m 6 ) 

tz 0 $mw%, 9tmm* nbtLtzmimM i nmx~&zzti>^ xmmnHzxvxmz 

fitz 0 muz, i©RoK»ttt^tfc, 
[0 0 5 1] 
(Jfclfcfll 7 ) 

^i&#!)l 0 t|WI^S^^ N ITO (10wt%SnO 2 ) h£fflV>-C, gfc% 

D i g i t a 1 Instruments i£N anoscoDe 
I I I -SUB) KioT&OOTftlSlfcfirofcfcC*, Mft^^l Onmttrmo^jg)^ 

[0 0 5 2] 

ffiEE# 2005-3011620 
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rPHffiJ 

m 1 vnnmi ~~9<Dfa%;frb, Ga, In^iW^t)^^ ^oGa/ (Ga+I 
n) T*S$ti^Ga«-4 9. 1 H^-%m± 6 5 9?-%^^^ «4:ft9fOS9IVWR«> 
o -t^fe*), ^{i, ftft6 3 3 nmK&lt&JEfT^U . 6 5 J^_L 1 . 8 
5 &Tbte 9. 0X1 0''n- cra^Tt^ot, ff^$ (Ra) 

o 

[0 0 5 3] 

ffl*K, £jfetil 1 ~ 9 0»**»fc, Ga, InSWO^^iD, ^oGa/ (Ga + 
In) tritStL&G a*4 9. 1 JK^F%a± 6 5IK^%JttT^(ri-**5M90WR«atffl 
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